Sensitive assay of glycogen phosphorylase activity by analysing the chain-lengthening action on a Fluorogenic [corrected] maltooligosaccharide derivative.
The action of glycogen phosphorylase (GP) is essentially reversible, although GP is generally classified as a glycogen-degrading enzyme. In this study, we developed a highly sensitive and convenient assay for GP activity by analysing its chain-lengthening action on a fluorogenic maltooligosaccharide derivative in a glucose-1-phosphate-rich medium. Characterization of the substrate specificity of GP using pyridylaminated (PA-) maltooligosaccharides of various sizes revealed that a maltotetraosyl (Glc(4)) residue comprising the non-reducing-end of a PA-maltooligosaccharide is indispensable for the chain-lengthening action of GP, and PA-maltohexaose is the most suitable substrate for the purpose of this study. By using a high-performance liquid chromatograph equipped with a fluorescence spectrophotometer, PA-maltoheptaose produced by the chain elongation of PA-maltohexaose could be isolated and quantified at 10 fmol. This method was used to measure the GP activities of crude and purified GP preparations, and was demonstrated to have about 1,000 times greater sensitivity than the spectrophotometric orthophosphate assay.